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[Title of Invention] A cold-setting ceramic composition 



[Summary] 

[Purpose] To offer a cold-sett,ng ceramic composition that is outstanding in res.stance to heat 

. k ♦„ * e crf^ nf r.nnr.rste and steel structures, and can be used 

and weatner, can be dyyucu w u.e — -■ - 

as a rustproofing and adhesive material. 

[Des.gn] The composition contains 50 to 60 we.ght % of silicon dioxide, 15 to 25 weight % of 
aluminum oxide. 10 to 20 we.ght % of calcium oxide, and 3 to 14 weight % of iron oxide. The 
composite is combined with potassium silicate (water glass), kneaded, applied to the surface 
of a concrete structure, and is allowed to set to form a heat-resistant layer over the said 
concrete surface. The mixture may also be used as an adhes.ve for concrete structures. 

[Claims] 

[Item 1] A cold-setting ceram.c composition that contains 50 to 60 weight % of silicon 
dioxide. 15 to 25 we.ght % of aluminum oxide, 10 to 20 weight % of calcium oxide, and 3 to 14 

weight % of iron oxide. 

[Item 2] A cold-setting ceram,c composition that <s defined by Item 1 of the Claims in 
which silicon dioxide is a powder having a particle diameter measur.ng 0.1 to 1 urn. 

[Item 3] A cold-setting ceram.c composition that is composed of 1 00 weight parts of the 
composition defined by Items 1 and 2 and 35 to 45 weight parts of silicate. 

[Item 4] A cold-setting ceramic composition having silicate of Item 3 that is water glass 
of sodium silicate, potassium silicate, or lithium silicate or their mixture 

[Item 5] A cold-sett.ng ceram.c composition in which 0.1 to 0.8 we.ght parts of calcium 
hydroxide is added to the composition defined by Items 3 and 4. 

[Item 6] An adhesive that is a composition defined by Items 3 through 5. 
[Item 7] A paint that is a composition defined by Items 3 through 5 
[item 8] A ceram.c form m which a fine aggregate has been combined with the 
- omDOS ;t; 0 n defined bv Items 3 through 5 and which has been naraened. 

,'item 9 1 , A cerate Ififned oy item d wn,cn quartz sand sc 
aggregates 



[Detailed Description of the Invention] 
[0001] 

[Technical Area of Application] The present invention concerns a cold-settihg type 
ceramic that ,s used to coat architectural, construction, and other materials, such as concrete 

, ..._ t _.._ 4: _ D rc )00 i W irps PC steel rods, and exterior wall 
steel structures, steel-remtorcea const, uuuu, ,. . ~ — — 

bases of a building. 

icZntiona. Technology, For extenor coating materials o. a building, stone pitching. 
„ les metallic panels, and ceramic panels have been used. Tiles and ceramic panels are 
T enor ,n thermal and weather resistance, associated w„h a satisfactory externa appearance. 
an d improve the durab,,y and resistance of bu,ld,ngs to tire For 

poputar as decorating materials However, sintering a, temperatures above , .2 0 C is needed 
1 the production ot these „les: ,. ,s technically difficult to produce large sizes (the Size ,s often 
„m,ted to 30 cm square): and the production cost ,s high. „ >te mMure 

,0003] The present inventor discovered that cold-setting ceram,c-a particle mixture 
composed o, particles of s,l,con diox.de. calcum ox,de, „on ox.de. titanium ox.e. and aluminum 
~„de when combined w,«h quartz sand as a fine aggregate and water glass hardens a. 
Imbien, Without be,ng sintered ,0 torm a ceramic. This mixture can be used as an adhesive 

,0004, When high-strength concrete is exposed to high temperatures (as .n a fire), 
concrete separates from „s surface and ,s e.ected a. h,gh speed (a rupture phenomenon,. To 
p v^thiS the concrete surface may be coated w„h a foamy ,„su,a„ng materia, However^ 

the coating ,s applied to a thiCness slightly greater than necessa,, which contributes to an 

increase in cost. 

!pl 5 Ls to Be Solved by the Present Invention! The present invention purports to offer 
a -„, d . s .„,ng ceramic composition that ,s superior ,n resistance to hea, and weather, can be 
l^eo ; concrete structures and stee, materials and can be used as a 

-/v^r. -cph qc; a -natmq for a concrete structure m. ^ - 

* M _ nt s and prevents its rupture when exposed to 

concrete that is not very resistant ^ .e. . . .ai 

tire or nign temperatures 



'I 0 ! ,0 So,ve ,he ***** The co,d-se,„ng ceram.c compos„,on o, .he present 

o, 50 .o 60 we*, % o, Silicon d,ox,de. 15 to 25 we,gh, % of alunmnum 
,nven tl on ,s composed of 50 ,o weight ^ ^ ^ 

0 x,e (alum-, -0 -o 20 we.h, % o, calcum ox de. ano , * . ^ ^ (Q me 

for concrete structures. containing silicon 

[00071 When potas Sl um silicate (water glass) is mixed witn p 

that th ,s process explains the rap, hardening o, ,he ^^^^ Qf 3Ca0 . 
Hydrox.de the reaCon w,th potassium s„ica,e (water glass) facfi.ates the fo 

" crvstals „ IS believed .ha. this further hastens .he harderang process. 
S,0, crystals. rf ^ co|d . se ,„ ng cera m,o 

l0 00 8 , The ceram,c oody ,ha, „ « ^ 
co m P os,„on o, .he oresen, ,nven„on ,s assocated w,th h '^ ,h , Qr 3 M0 

(using a wea ,er meter, and shows no devils ,„ . , w , - q & 

hours . ,„ compress,on streng.h ,s oyer ,00 N,mm „, . ^ apd lts 

Hardness) It meets .he requ.remen, for a covenng ma.enal for 

performance ,. egual ,o .ha, o, hies. ^^.^ rf ^ 

,0009) When fine aggregate is added to the cold g iHpd products can 

present ' imention and molded and hardened a, arn.en, Averse tvpes « 
L read-y manufactured Thus a p.a.e measunng more .han , m can easfiy P 
the product can be used as a curtain wall 
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[0010] 

[Application of the Present Invention] 
Example 1 



Composition 


Weight % 


Weight (g) 


electric furnace slug 

silicon dioxide (Si0 2 ) 
aluminum oxide 
calcium oxide (CaO) 
iron oxide 


55.77 
20.80 
14.90 
8.53 


400 


potassium silicate (water glass)* 
silicon dioxide (St0 2 ) 
M 2 0 
water 


35.00 
17.00 
48.00 


330 


quartz sand (0.05 to 0 10 mm) 




100 


quartz sand (less than 0.6 mm) 




600 


calcium hydroxide 




1.5 



' Molar ratio (SiO ; /M 2 0) 



[0011] The mixture shown in Table 1 is agitated for 3 minutes at 500 rpm by using a 
hand mixer. A o5 x 10 cm mold was filled with this mixture for mold.ng. The physical properties 
of the product on the seventh day are shown in Table 2 



[Table 2] 



Test Item 


Test Method 


Results 


specific gravity (20°C) 

compression strength (N/mm 2 ) 

bending strength (N/mm 2 ) 

tensile strength (N/mm 2 ) 

modulus of static elasticity (N/mm 2 ) 

hardness (Mohs*) 

heat impact resistance (AT,°C) 

water resistance (in water at 20°C, time) 

resistance to hot water (80°C, time) 

water permeability (Kg/cm 2 time) 

natural exposure (years) 

weather meter (time) 

5% sodium hydroxide (time) 

5% nitric acid (time) 

salt water spray test (10% saline, time) 

freezing-melting test (weignt reaucuonj 

neutralization inhibition 

fireproofing (1,200 o C, 3 hours) 

concrete adhesiveness (N/mm 2 ) 

adhesiveness to asbestos slate (N/mm 2 ) 

adhesiveness to waterproofing veneer (N/mm 2 ) 

adhesiveness to light weight cement blocks 
(N/mm 2 ) 


JIS A1108 
JIS A1108 
J i 3 A 1 1 1 3 
JIS A1113 
ASTM C7103T 

ASTM C666 


1 70 - 1 75 
>100 

>11 

4x10 4 
4 to 5 
>800 (normal) 
>500 (normal) 
>1000 (normal) 
>1000 (normal) 

>8 (normal) 
>3000 (normal) 
>1000 (normal) 
>1000 (normal) 
>5000 (normal) 
500 cycles (normal) 
normal after enhancement 

normal 
>2.8 (concrete ruptured) 
>2 (asbestos slate ruptured) 
>1 5 (water-proofed veneer 
ruptured) 
>0 8 (block ruptured) 



Resistance to heat impact a sample is heated at 1 000 ± 10 PC) for one hour followed by a sudden drop 
n temperature (20 ± 3 °C) and examined for the possible development of cracks or other defects 



[0012] Example 2 

The materials included in the mixture are listed in Table 3. 



[Table 3] 



Composition 


Weight % 


Weight (g) 


eiecinc rurnace siug 

silicon dioxide (Si0 2 ) 
aluminum oxide 
calcium oxide (CaO) 
iron oxide 


55.77 
20.80 
14.90 
8.53 


400 


nritaccn im cilipotp fuuatpr flls^O* 
UULdoilUiIi oNIUaltZ \WalCi yidooj 

silicon dioxide (Si0 2 ) 

M 2 0 

water 


35.00 
17.00 
48.00 


350 


quartz sand (0.05 to 0 10 mm) 




100 


quartz sand (less than 0 6 mm) 




600 


calcium hydroxide 




1.5 



* Molar ratio (Si0 2 /M 2 0) 



[0013] The mixture shown in Table 3 is agitated for 3 minutes at 500 rpm by using a 
hand mixer A <j)5 x 10 cm mold was filled with this mixture for molding. The physical properti 
of the product on the seventh day are shown in Table 4. 



[Table 4] 



Test Item 



specific gravity (20°C) 
compression strength (N/mm 2 ) 

hfnnH inn ctranrit'h < M /mmM 

tensile strength (N/mm 2 ) 

modulus of static elasticity (N/mm 2 ) 

hardness (Mohs') 

heat impact resistance (AT,°C) 

water resistance (in water at 20°C, time) 

resistance to hot water (80°C, time) 

water permeability (Kg/cm 2 time) 

natural exposure (years) 

weather meter (time) 

5% sodium hydroxide (time) 

5% nitric acid (time) 

salt water spray test (10% saline, time) 

freezing-melting test (weight reduction) 

neutralization inhibition 

fireproofing (1 ( 200°C, 3 hours) 

concrete adhesiveness (N/cm 2 ) 

adhesiveness to asbestos slate (N/cm 2 ) 

adhesiveness to waterproofing veneer (N/cm 2 ) 

adhesiveness to light weight cement blocks 
(N/cm 2 ) 



Test Method 



JIS A1108 
JIS A1103 
JIS A1 113 
JIS A1113 
ASTM C7103T 



ASTM C666 



Results 



1.80 - 1.85 
>80 
>20 
>8 
3x1 0 4 
4-5 
>800 (normal) 
>1000 (normal) 



>8 (normal) 
>3000 (normal) 
>1000 (normal) 
>1000 (normal) 
>5000 (normal) 
500 cycles (normal) 



normal 
>2 (concrete ruptured) 
>1 8 (asbestos slate ruptured) 
>1 3 (water-proofed veneer 
ruptured) 
>0 8 (block ruptured) 



Resistance to heat impact: a sample is heated at 1 ,000 ± 1 0 (°C) for one hour followed by a sudden drop 
in temperature (20 ± 3 °C) and examined for the possible development of cracks or other defects. 



[0014] 

[Effects of the Present Invention] The ceramic body that was obtained by hardening the 
cold-setting ceramic composition of the present invention is associated with the superb physical 
properties listed above. By utilizing its high thermal and weather resistance, it can be applied to 
the surface of a concrete structure to prevent the latter from rupturing. The hardness of the 
hardened composition ranges from 4 to 5 (Moh's hardness), which makes it suitable for coating 
the exterior of a building By applying ft to coat steel materials such as steel-reinforced 
structures, steel rods and steel plates, it can be used as a rust-proofing material 

[0015] By applying this composition to both sides of a stee! plate, a panel having a steel 
core can be prepared Because it solidifies at ambient it may be used as an adhesive to attach 



concrete parts. Thus this invention is applicable to diverse areas. 



